Mapping features of HIV-1 integrase near selected sites on viral and target DNA molecules in an active enzyme-DNA complex by photo-cross-linking.
The virally encoded integrase protein carries out retroviral integration, and to do so, it must make specific interactions with both viral and target DNA sequences. The retroviral integrase has three domains: an amino-terminal region of about 50 amino acids that contains a zinc finger-like motif, a tightly folded, phylogenetically conserved core domain that contains the active site, and a carboxy-terminal domain that can bind DNA in a nonspecific manner. The complete roles of the amino- and carboxyl-terminal domains have not yet been determined, but they appear to participate in multimerization and nonspecific or target DNA binding, respectively. The number and identity of integrase's DNA binding sites have been difficult to determine by conventional mutagenesis studies. In this report, we describe a photo-cross-linking approach to address these issues. Our findings suggest that HIV-1 integrase contacts with conserved features of the viral DNA end are likely to be mediated by residues in two peptides within the conserved core domain. Additional cross-links were seen between viral DNA and the carboxy-terminal DNA binding domain. Numerous sites in integrase, including peptides in each of the three domains, could be cross-linked to target DNA features. Integrase is known to function as a multimer, and it remains to be determined which specific contacts are in cis or trans with respect to the active site.